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A tt he e nd of t he 丘r st pape rreporting the
disco ve ry of gr o wth ho r m o n einhibit ing peptide
(S RI F, SOm atOStatin) of hypot halamic o rigin ,
Braze a u et al.
1) stated that
"
S hould S R I F be
a ctive in hu m a n s, its possible clinic al signifi
-
c ance, Pa rticula rly in the tr e atm ent of a c r om eg
-
aly a nd the man age m ent ofju v e nile diabete s,
has n ot e sc aped o u r atte ntio n
"
. so o n afte rthe
pape r ap pe a r ed, it has be e n elucidat
ed t hat the
peptide inhibits sr o ngly n ot o nly the rele ase of
gro wth ho r m o n ebut also the pa ncreatic e ndo
･
crin e
2) s uch a sinsu hn and glu c ago n. This fa ct
abetted m a ny clinical in v estigato rsto ap ply t he
PePtide to the tre atm e nt of diabetes, aiming at
the fouo wing points. 1)So m ato statin ca n c o n-
tr ol hy perglyc e mia thro ughinhibiting glu c ago n
Orgr O Wth hor mon e s e c retion w hich is kno wn to
a ct as a diabetoge nic ho r m o n e, a nd also se rve
Se e mingly to pr e v e nt the de v elopm e nt a nd/o r
Pr Ogre Sive deterio ratio n of diabetic a ngiopat hy,
especially in belief
3)7 4〉 that gr o wth ho r mon e
plays a role to so m e e xtent, in producing eithe r
mic ro a ngiopathy o r m a c r o angiopathy. 2) Sin c e
SO m atO Statin s e e m sto bein s o m e w ay r elated to
the n utrie nt ho m eostasis
5卜 9) betw e e nthein n e r
en vir o n m e nt and t he dige stiv e tra ct, O n e C a n
expect so m e effe ct o n c o ntrolling n utrie nt
abso rptio n a nd the refo rethe im prov e m e nt of
m etabolic dysa r ra nge m ent indiabete6.
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In 1 9 741 0) so m atostat inw a s a ctua11y used fo r
the tre atm ent of diabetes in com bination with
insulin particula rly in I D D M. And whe n s om a
-
to statin w a s ap plied to the patients u nde rtr e at
-
m e nt wit ha rtificial p an C re a S,it had res ulted 血a
re m a rkable de c r e as e of the in s ulin requlre m ent
fr o m3 8 to 7 0pe r c e nt.
1 1) ont he othe rhand,it
Wa SC Onfir m ed that when s om ato stat inw asglVe n
to patie nts su staining n o r mal o r even a little
r es erve tO Se Crete insulin , itgav ethe re v e rs e
effect, reSulting in the deterioratio n of diabetic
state.
1 2卜 1 4) su ch r e v e rs e effe ct of so m atostatin
O n glu c ose m etabolis m is du eto a m arked s up-
Pr e SSio n of endogen ousin sulin which abolishes
the be n eficial effe ct of hy poglu c ago n e mia
indu c ed by s o matostatin o n blo od suga r. To
e nable the pepti de u sefu 1as asup ple m e ntal drug
to t he in sulin the r apy, the de velopm e nt of
a n alogs which c a ninhibitsele ctiv ely glu cago n
a ndgr o wth hor m o n e witho ut lo singthe effe cton
n utrie nt abs orptio n, 1Sin r e c e nt desired. An oth-
e r obsta cle in the clinic al use ofs o m atostatin is
t hat so m atostatin ha sso sho rt halflife a sl.1to
3 .O min utes in hu m anS.
1 5) Ev e nif this obsta cle
W e r e re SOIved, What cl in ic al u sefuln ess w e c o uld
find in this peptide?
In o u rpre vio u s e xperim e nt, the a utho rshad
S u Ch impr e sio n that s om atostatin w a s n ot s o
u s efulpr a ctic ally fo r c血ic alpu rpos e sex c ept fo r
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diagn o stic on e s･ In this r epo rt w e a rebrie
fly
infor mingofo u r expe rim e ntala nd clinicalre sults
ofso m atostat h.
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To prepa rehy perin s u血 e mic diabetic state in
r ab bits, C O rtiso ne a cetate (1 0mg/kgbw) w as
iI函 Cted in tr a mu scula rly into m ale rab bits(2･8
kg/bw) e v e ry day fo r a w e ek･ A fter co nfir m ed
the de v elopm 8 nt Of diabetic state, 4 0p g pe rkg









som ato statin wa sin fused for a nho u r and cha nge s
in the se ru mlevels of I R I, R Ga nd triglyc e ride
w e re m e a su red e v e ry 1 5m in ute sduring t he 6 0
m inutes. In Fig･ 1, the dotted lin e sho w sthe
r e sults ob tained fr om r ab bits glV e nSalin e solu
-
tion instead of c o rtis o n e acetate and the s olid
one sho ws that of r ab bits in fused the so m ato
-
statin a nalog. Fr o m the v alu es of blood s ugar
and se r u mI R Io n G T T, itw a s obvio usthat the
r ab bits r e ated withc o rtis o ne acetate hasbe c o m e
in a state of hy pe rinsu血 e mic diabetes･ As
sho w nin the dotted line, S O m atOStatin infu sion
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-[DJrrp8 , D ･
Asu3,14 -SO m atO Statin on blo od glu cose, I R I,
I R G arLd s eru m triglyc e ride in c o rtiso ne
-
induced diabetic rab bits .
indu c ed signific a nt de c r e a se sin the se ru mle vels
of IR Iand I R G. Se ru mlevel of IRI fa rbelow
tha n t hat of I R G, Which w as r edu c ed do w nto
2 9.2% of the initial le velat15 min afte rinfusion
a nd r e m ained at t he alm ost sa m ele v el until the
e nd of in fusio nin the co rtis o n egr o up. A t 12 0
min se r u mI R Ir aised to the highe rlev el m o re
tha n the in itial lev el while s e ru mI R G didn ot
sho w su ch a r ebo u nd. On t he c o ntr ary, the
blo od sugar has rais ed progre siv ely thro ugho ut
t he in fusion a nd re a ched up to the le v el of 478
m g/dlat t he e nd of theinfusio nfr o m2 5 7mg/dl
of t he initial lev el. In the c o rtison e group,
m a rked hy pe rtriglyceride mia de v eloped (38 0.O
m g/dl) but w hich sho w ed o nly a slight decre ase
du ring the in fusion of som atostatin a n alog, and
the aga r o segel electropho r etic patte rn Of lipo
-
pr otein of t he pla s m a st 皿r e m ain ed u n cha nged･
It is este e m ed that u nde rthe c o nditio ns of this
e xpe rim e nt t he se c retio n of e ndoge n o u sin sulin
w as e x agge rated td c o mpe n s ate t he c o u nter･




but w as signific a ntly sup pressed by the
s ｡ m at｡Statiふ aふalog. The hy pe rglyc e mia re sulted
fto m in sulin sup pr e ssio n du ring so matostatin
in fusion, ha s o v e rco m ethe be n eficial effe ct o n
blo od s uga rthr o ughglu c ago n sup pre s sio n･
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Ca s el. Fig. 2 sho w sthe effect of cyclic so m a
-
tostatin o nblo od suga r, S e r u mle v els of I RI, R G
and lipid m etabolis m in a diabetic patie nt
with
ketoa cido sis. In this c ase the diabetic state
im proved to the c o nditio n ofglyc o suria3 0g per
day with 2 0 0 to 3 0 0mg/dlof blo od suga rin




but t he 2 4-ho ur- COntin u o u sinfu sio n of
c-SOm atOStatinl(1 5 0p g/h) signific a ntly a m eho
･
rated t he diu r n al pr ofile of blo od sugar w
ith
decre as ein the s e ru m le v elof C
-PePtide,I R Iand
I R G. As sho w n in the dotted lin e, n either
signific a nt ele v atio n of I R Go rgr o wt
h ho rm on e
w as obse r v ed e x c ept for a sle ep
-indu c ed risein
the contr ol day. The r efo r e, the a melioratio
n of
diabetic state by so m atostat in infusio n is
n ot
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ascri bed o nly to t he fa ct of redu c
tion of the s e
two ho r m on e Sin t his c a se･ Pr o mpt
a nd c o nt inu q
｡uSlowe ring ofs e r u mtriglyc e ride le v el thro ugh
-
outday, Sugge StSt hat a slgni
fic a nt improv e m e nt
ofdiabetic c o ntr ol is m o stly du eto t he effe ct of
som ato statin oh n utrie ntho m e o stasis･
case2. T hisca s eis an othe r e x a mple ofa nI D D M
tr e ated wit hsom ato statin infu sio n u nd
erin sulin
the rapy
■(Fig. 3). T he patie nt sho wed po or
control e ve n with 4 0 I Uof M C Le ntein s ukn a nd
s｡blood suga r r aised up n e a rto the 4 0 0m g/dl
after din ne r, a C C O mpa nying m a s siv e glyc osuria
m or et ha n 8 3g/4ay on t he c o ntr ol day ･ T hough
the se rum levels of I R Ga nd growth ho r mon e a re
not so elev ated thro ugho ut the whole day･ 2 4-
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Fig. 2 . Effe ct of 2 4-hou r in fusion of cyclic





H G Hs e ru mtriglyced de and F F A in
a patie nt wit h l D D M. A b breviatio n s:B B;
before bre ak fa st, A B; afte r breakfast, B L;
befo r elun ch. A L; after lu n ch, B D; befo re
din n e r
, A D; afte r din n e r, N M; n e Xt m O rning･
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hou r contin u o usin fusio n of c-SO matO Statin(3 0 0
Flg/h) as pe rIo r m ed with 4 I Ur eduction of
in sulin dose . W ith t his in fusio n the diu r n al
profile of the blo od suga r w a sbette r edI and
se r u mtriglyc e ri de a nd F F Aw er¢ SuP pr eSSed wit h
m a rked de c r eas es in glycosuria to 6 g perday ▲
This c ase also see m sto be an e xa mple, in dic ating
the inhibiting effect ofso matostatin on n utrient
abs o rptio n.
Case 3. In c o ntr ast to the abo ve tw o ca ses , Cas e
3 sho w nin Fig. 4is afe male patient withm aturi
-
ty on set diabetes who re c entlybe cam e refra cto ry
to s ulfonylurea the rap y･ Fr om the r espo nse of
se r um I R I to bre ak fast,itwas s u spe cted that the
patie nt su st ained stillso m e s ecreto ry res er v e of
e ndogen o us hsuⅡn 2 4
-hou ト C O ntin uou sinfusio n
of c-SO m atOStat in(3 0 0p g/h)under diet therap y
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Fig. 3 . E ffe ct of 2 4
～ho u rinfu sio n of cycuc





H G H, S er u mtriglyc e ride and F FAin
a patie nt with I D D M.
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of 1 8 0 0c al, re S ulted in the alm o st c o mplete
s up pr essio n of e ndogen ousin s ulin , glu cagon a nd
growth ho r mo n efo r2 4 ho u rs･ In this c a s e) a ny
irnprovem e nt in blo od suga r w a s n ot bse rv ed a s
the abov e two c ase$, and the blo od suga r wa s
rat her incr e ased after lu n ch about l O Om g/dl
higher than those o n the c o ntr ol day･ T he
dete rioration of blo od sugar co ntr ol indu c ed by
so m atostat inw a s c o n sidered to be du eto the
sup pr e ssive effe ct of t he peptide o nin su 血 s ecre
-
tio n, Se eming quite similar to the re sultob tain ed
in the e xpe rim e ntal rab bits wit hc o ntison e
-
indu c ed diabetes.
Fr om the se obs erv atio n s of the eithe r e x-
pe rim e ntal o r c血ical studie s, the follo wing
po ssibility wa sa su m ed: 1)T he effe ct ofso ma -
tostatin o nt he gluc ose m etabolism depe nds upo n
r8 ち e 】くT , 4 2 ァr , fe ロa 】e と一丁[) 口,･1
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Fig. 4 . E ffe ct of 2 4-ho u r infusio n of cyclic
S Om atOStatin o n blood glu cos e, glyc osuria,I R I,
I R G
,
H G H, Se rum triglyc eri de and F FA in a
Patie nt with N I D D M.
t he s e c r eto ry a ctivity ofe ndoge n o usin sulin . 2)
T he a ntidiabetic a ctio n in du c ed by s o m ato statin
,
obse rv ed in the in sulin depende nt diabetics
witho ut slgnific a nt in c re a se of glu c ago n a nd
gr o wth ho r mo n e, S e e m StO be re s ult
ed fro mthe
s up pr e ssive effe ct o n n utrie nt ho meosta sisr ather
tha n on the s e cr etio n of diabetoge nic ho rm on es.
3) The fa ct that the s e ru mtriglyc e ride w as
decrea sed wit ho ut delay, also sup po rtsthe abo ve
a s su mptio n.
属e c e 柁f A かα乃C e ∫ わl 動ノ乃才力e 如 ぶ0 ∽ α才β∫ 如i乃
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Aside the variou sbiologicala ctivities
P
of the
n ativ e s o m ato statin , Synthetic modificatio nsof
the peptide hav e be e n studied to pr olo ngits
effe ct withm o re s el ctivity for glu c agon a nd
gro wth ho r m o ne ･ To attain this aim t he m odifi
-
c ation ofstructu r e,in cluding l)substitutio n of
a D fo r mfo rthe しfo r m a mino a cids, 2)r e m o v al
o r ad ditio n of o n e o r m o r e a min o a cid(s)from
the C_te r min ale nd o rN -te r min ale nd, 3)r epla ce-
m e nt of amin o acids, a nd 4)alte r atio n ofcyclic
Table l. Gluc ago n- Sele ctiv e s o m ato statin
an alogs .
【D ℃ys1 4] So m atostatin;
Br o wn . M . etal.
Lie n. E. L
【D- Trp8 D -Cys
1 4
] So m atostatin
Brown . M . etal.




1 4] So m ato statin










【H is4 , S⊥D Trp8】 So m ato statin (W Y- 4 l. 747)
Sa r aptakis D. etal･ 1 9 78





【D てrp8 D - Asu
3･14] So m ato statin
Ha r a n oY ., Sakakiba r aT . etal･ 1 9 79
【C G ln (G ly)
2
D -Trp




1 4] So m atostatin
VoylesN . R . etal▲ 1 97 9




ha v ebe e ninve stigated･ So me ofthe
analogs sho w nin Table l ha v ebe e npr o ved to
share the pr ope rtie s c apable to sup pr es sthe
gluc agOn a nd the insuhn in the ratio of 6 to l O:
1, but they a r est il1n ot satis
fa cto ry for the r a-
pe uticpu rpoSeS,beca use ofsho rt
-a Cting･ Re c e nト
1y, a n OCtapePtide;de sA A l, 2, 4, 5, 1 2,1 3, D
-
Type sOm atOStatin
1 7) has be en de mon str ated to
s ustain the effe ct fo r 2 4 ho u rs c o ntio usly as
glV e nSubc uta n
eo u sly, but has n osele ctivity fo r
glu cago n a nd gro wth ho r m o n e･ So m atostatin
withn ative str u ctu r e, its elf, is not suitable fo r
ther ape utic u se･ I fsu ch an a n alog sho uld be
dis c o v e r ed as to blo ck the glu c ago n a nd gr owth
hor mone S e C retio n wit ho ut inhibitin othe r
ho r m on es in cluding in s ulina nd m o re o v e rdelay
o rinhibit the n utrie ntabso rption,its a n alog with
long
- a Cting m ay e n able u s very m u ch po s sib ilyto
tre at the obese diabetics. Further, Whe n o ne
a c cepts the etiologic alsignifica n c eofglu c ago nin
brittle n ess of blo od suga r or de v elop m e nt of
diabetic ketoacido sis, a nd the hy pothe sis of A
cellabn o r mality
1 8) a s apn m a ry defe ctof TypeI
diabetes, S O m atO Statin might be u s eful, a S a
sup ple menta ry dr ug to insu 血 the rap y･･Mu ch
interest has be e ntake nin the debate abo ut the
A ce11 defe ct is prim a ry o r s e c oda ry to the
diabetic state. Ac c o rd ingto the r e c e nta spe ct of
Pan Cr e atic e ndo crin e, how e v e r, hy pe rglycago n
-
e mia s e e nin the state s abo v e- m e ntio ned,is n ot
Prl m a ry defe ct a nd is c o n side red a s aphen om e n a
Se C O nda ry to in s ulin deficie n cy . Hy pe rglu c agon
-
emiain N ID D Mals o s e e mslikelyto be se conda ry
to the diabetic state . In fa ct,it ha sbe e nde m on -
Strated t hat in sulin c o uld n o rm aliz e A c ell
dysfu n ctio n
1 9)~2 2) e v e n inl S e Vere keto a cidotic
State . Co n sequ e ntly,it is diffic ult atpr ese nt to
ac c ept the opmio nthats o m atostatin is u seful in
its elf fo rthe tre atm ent of diabete s. M o re o v e r,
W e ar e Stillat t he stage a syet a tho ro ughstudy
has n ot be e n c o mpleted o n the so m a ny bio
-
logic al a ctivities of s o m ato statin . The r efor e,
ther estillre m ain s o n e of diffic ultie sto defin e
pr operly what ist he side effe ct w he n u s ed m u ch
Of the peptide in hu ma n e xpe rim e ntatio n. It
m ea n sin r etu rnthat m o r e a c c u m ulatio n of the
G83
ba sic kn o wledge of the peptide will be requir ed
to obtain t he fin al c o n clu sio n.
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ソ マ トス タ チ ン の 臨床応 用 に 関す る最近の 見解 685
ソ マ ト ス タチ ン の 臨床応用 に 関 す る最近 の 見解 : 金沢 大 学医学部第2内科 竹田亮私 中林 乳 上野敏男, 前
川信軋 石 川 県立 中央病院内科 三 輪悔丸 金沢 市, 920 . 日本 . 金沢 大学十全医学会椎託, 第89軌 679-685,
(昭和55年).
抄 録 .糖尿病患者に 対す る ソ マ ト ス タチ ンの 臨床応用 の 限界, な ら びに ソ
マ トス タチ ン 額縁化合物 に お け
る置近の 進歩に つ い て , 自験 成績 を参考に 簡単に レ ビ ュ
ー した .
